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不多；基于 ICP-MS 的多组分病毒 DNA 杂交和扩增检测方法更是鲜有报道。本
论文以磁性纳米粒子为均相微载体，发展了基于元素化学标记和化学、生物信号


































































As the development of genomics and proteomics, more and more knowledge has 
been gained that the progression of a disease is related with not only the structural 
information of the specific protein and nucleic acid but also their quantitative changes 
in biological and pathological process. Quantitative profiling of cancer and/or 
pathogenic disease related biomarkers can provide importance information for early 
diagnosis, clinic therapy, prognosis and pathogeny of the corresponding disease, as 
well as a promising tool for drug screening. 
 Developing of high sensitive and selective and accurate methods for the 
quantification of biomarkers and viral nucleic acids has been the focus in the fields of 
biology, medicine and chemistry. Various methods based on different optical 
techniques have been developed and applied for the study of protein biomarkers and 
viral nucleic acids. However, these optical detection based methods suffer from the 
difficulties, such as serious spectral overlaps, when performing a multiplex assay of 
the markers because the available number of effective optical codes is very limited. 
Inductively coupled plasma mass spectrometry (ICP-MS) with the merits of high 
sensitive, high accuracy, large dynamic range, lower background, and especially, the 
ability of multiplex element/isotope quantification is becoming a promising tool 
regarding the multiplex assays of biomarkers in a complex biological system. 
Although ICP-MS-based protein biomarker quantification methods have been recently 
reported, few studies were found with the utilizing of nanoparticles for homogeneous 
reaction as well as using gold nanoparticles for signal amplification. In this thesis, we 
developed a platform with magnetic nanoparticles as homogeneous microcarrier and 
element-based chemical labeling and chemical or biological amplification strategies 
for the quantification of tumor biomarker and viral related DNA using ICP-MS, which 
will provide new ideas for the applications of ICP-MS in bioanalysis. The main 
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